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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hard magnetic material having excellent hard magnetic 
characteristics, particularly high coercive force (iHc). 

SOLUTION: The hard magnetic material has Co as a principal component, and contains element Q and Sm of 
one kind or more than two kinds of P, C f Si, and B t and also has an amorphous phase and a microscopic crystal 
phase. The microscopic crystal phase is precipitated, which has the crystal grain diameter of less than 100 nm 
on an average in more than 50 volume % of the microstructure. On the other hand, the mixed phase consisting 
of a soft magnetic phase and a hard magnetic phase is formed in the microstructure. In addition, anisotropy is 
provided on the crystallographic axis of the said hard magnetic phase, thereby hard magnetic material is 
constituted. 
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"Tf tt, flmfcfl8B»a*lEfeSSStrSfc«)K:. 0J^±. 
40 0. 57fc#§Mff£b<. 0. 2£(±, 0. 5*^^-5 

[0027] smit cotmmzwmm^m^^-TL^ 

D) iSm (tc^E) t«^tT#ii»ffltt, 4 0 0t~ 

9 0 oxi<D®mftomwmmxmm$-'%>hi%;. >\— 

MKftTBT?** (Fe, Co) i7Sm 2 *B£. V7h® 
iSS§T*« b c c - F effi. bcc- (FeCo) ffiS 
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Sm^ffl^tt^^-Ty <ESfr%) tt, 8^%JJLh, 1 6 
^mTT**££jM6?i:L-<, 1 0JS^5S£Lt, 1 

SBWj UHc) ©ffinfiWeciO, Hfc#ilKffl©#TfcfcHI 
#-hfrT&V >©T£r S b < fcV >. $&, mmt y A« 1 6 

ggfrM; (is) *>«'>b, ^mz^Tm^mt (I. 

r) *«(KTbTL*'50T»*b<^». 

[0 0 2 8] .hBBSCcfcHT, RHSmJiW-Oti^t 
*T*D, Sc, Y, La, Ce, Pr, Nd. Pm. 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 43 
ckt/L u©5*>© 1 fflJiLhOTC^^^-r. 7t*R«. 

SLt<D-tftt£.#M,Mffi&M]& U ^tlSISHf tr a £ £ 
iC^T+^©»^||*@£^$-fch 
BKttttWS^^S^Sfca&tctt. tSISR ©iSBfiEtt z 

co o 2 9] — Timing toymmtz ^mDuz^ 
sc^T, f#itife?H^I4^©^nfi&fb (is) # 
M^-T^Ml^^-To i^V^mfb (I r) 
fete, tSUR ©ffljsjEJt z 4 5 m^XSTFtt 

fc. £07C*RWU Sm£SMWltrc*$)-DTDi7E2*B 

[0 0 3 0] JhfaitJC&t^T, Mtt, Nb, Zr. T 
a, H f ©5-S0ia*}fctt2aEUiC>7aESSf. £ 

»&©&Mfb (is) UW.'>TZ>„ TSRMCDffl. 
4JS-TS6OTi:-rSClt*J«fc0jf*bt». dne»©7C^ 

m©?-£, ^cNb^w^s. 7mua>-^mi,< 

fa^fflSN b-eflBftTS t» »S^©«mtr • ( i h 
c) 

[0 0 3 1] _t5i!i©Sm, 7C*R2K£c*MttH 

(x + y + z ) «, 8 mFT-X&Ji. 1 6 J^-T%^TT* 
S d b < . 10 JR?36£U:, 1 3 JgTXfiJHFT 

^C^OffSUi. i&&J:fc£^T (x + y + z) 

0*b<75;V\ (x + y+z) #1 6M^%£M 
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«^#fe5^bbTbS50Q-e$?Sb<?5; 

[0 0 3 2] JJESfefc^T, Qta, P. C. Si, B 

Qt>2HilWB^j«bafcyN*&JRT**>. Cos 
-gtt7C*D £ B *^tf7SRQ t S m£^t?7tJ??E £ S* 
4 0 0°C~9 0 OTCfflttHrtODjgWJa: 

ias-e^Krrst^, v;7HBH4tre**D2oE3Q 

fefcte. 7ciSQ©IBjm t tt, 0. SJBfPfcRbWE® 
T&D, #t3MT%£Lh<hTS^<h/5^b^„ fcfc* 
U 7cS&Q0fflj$Jtt (HC^%) £ifjp$-t+r^£<f:, 
Wi:#^T, ^6^8ffia»tm©ffi»JB«b (I 

s) , mtsmt (i r) , js&zfm&jj uhc) 

te, Q ©Mjsetb tliio ott* s d t *^srr? 

4#fc 9 IS^WTtTS bK 
[0 0 3 3] ^BJCDWftfflsf^, A 1 , G 

20 e, Ga, Cu, Ag, Pt, AuCDa^cDiasyctt 
2SEU:©7SSfXAJ^lraSnTViTt>a<. ^©J^CD 

(Coi-fTf) 100-x-y-z-t-uMxSmyRzQtXu 
(fiU T«, Fe, N i ®5-fe©ia*fcH2|iEUi 
<DtxMT!$>D, Mtt. Nb, Zr, Ta, Hf©5^0 
ia*fe«2a&Lh©7t^l7$.D, RBSc, Y, L 
a, Ce, Pr, Nd, Pm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, Yb, L uCDot>C0 lMWifcte 
2SBU:©7SKT£-D, P, C, Si, B(Dot> 

30 ©ia*fctt2aEUi®7S}ST*D, Xtt. AUG 
e, Ga, Cu, Ag, Pt, AuCD^C lffi^jta 

2aeuKD7esT?*t), o^f<o. 5, o^%^ x 

^4^%, 8M^%^y^l 6^f%, OJM^^z 
^5Jg^%, 0. 5HT%^t^l 0Jjg^%, 0ffi¥% 
^u^5^%, 8M-TF%^x + y + x^l 6Jg^%T 

[0034] z.(Dm^(DfmT(Dmmt^T t «, m 

A*S?*L<, 0. 2£U:, 0. 5*j»fr-5©*J<fcO# 

49 i;bl\, ±3Btaj5eW©Sm«Z^(flj5ifctt;*^t"y (M^ 

±, 1 6M^%^TT*-g>c:<h75^fSb<. 1 0MT% 
[0 0 3 5] itefflfifcK+^^RcDlB^bS^-rz 

EU^TSjESj&i*?), cfc0$f*b<«21i : ?%^±i: 
t"^, — ^, 7t^R«, ^©fflfigitz Si^in^-S-&t'# 
^T, »6fi^fiHfflS*fiBf©<afpjKft (is) Ti^M^-r 

50 ©T. iS^^g^fb (I r) Stf-SfefetC, 7C^R©ia 
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CO 0 3 6] ±B^TO^cD7C^M©^Jt^Tx 
(SB^) «. ^ff^^^ttl4^#^fc*(C« OMT 

±. sjM^OTi-r^cii^o^Lv^ cm?.© 

b<«:££|$£NbT*fii&r3<h, ^14^®^^ 
(i He) ^#<^S„ 

[0 0 3 7] ±57tiCDSm, 7t^R&t^7n^M«t/i 

(x + y + z) «, 8JI??%£Lt. 1 6 ST %l^Tt?$. 
Sil^SfSbC 1 OM^Ri, 14M-T%^TT 
&3d£/0U;D$r£b^„ ia^th^T (x + y + z) 

£?i;b<&:K (x + y + z) ^1 6g«^i 

AS t , fiBaSH*£#S&fb LT b * 5 OTffS b < & 

Co o 3 8] jjm^^<D7^Q<Dmsitt^r t 
(M-?%) a, ^ff^i^w^imiffl^ffiwtg^^^ ^ 

0. 5MT%£U^i£^T&0, #K3HCT% 

#>(cte, QCfflfifctfc tttlO JMT^^TT-abS d £M& 

CO 0 3 9] _klEa£fc:fcHT, 7cStXte, Al, Ge, 
Ga. Cu, Ag, Pt, AuCD-5t.C01ffl^75:H2a 

At42:fp0_b.£-tt£„ £©7t3ifX©e)-S©Cu. A 

g, Pt, Autt. FelCSgLSUCT, SftSDatCt 

<B£-rS5H*£:*iT*>. mz^Tc, ^©tSIX©^© 

Ge, Ga, Ma, WMfe.i&ikwt#&mm£<Dmn 

±. 3SH t 36£tTT*4Jltj5««fcDfiF*bVi. u a* 5 JSC 

iTFf *©!!» £ b i. 
C 0 0 4 0 ] ±m<OffiBffiSffl&. C o i: b, 

P, C, S i, BCD5^<Dia^fe«2a^LhCD7C^Q 40 

dt**T?*«. £7c. ±34®*afi6tc, Nb, Zr, T 
a, Hf©35©ia*&«2fH^©7G*M£, S 
c. Y, La, Ce, Pr, Nd. Pm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb, Lu©5"S©l 
ffl£fctt2«lsU:®7BfSR£, Al, Ge, Ga, C 
u. Ag, Pt, Au©"5-5©l»£fctt2aisU:C97C 
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Sf OT bTHft«£ n*: ©T&£ ©T\ flHofcSBK 

CO 0 4 1 ] Hj®©5®^tt«|Sf«, ffljfiB©4>&< ife 5 
0#mJ^±#¥^IS.flS^ 1 o o nmOT©flS*H&*g 

ffi£©^M^#«£nfcfc©T-&£©T, ^SadTK 


Sfflsft (I r) *SS<-T*ii:*n?*-5. 

co o 4 2 ] ±&<Dmmmm\z. mount i s <tgig 

mtlrt<D\m Ir/Is j&*0. 6J^±T$>^>© 

t, Mckmm^^j^f-m ( (bh) 11)a x) £*#<r 
co o 4 3] ±3&<omsmm-i> Tmm&^mzn 

(Coi-fTf) 100-x-^-z-tMxSmyRzQt 
({Bb, T«, Fe, Ni©5%CDlltfctt21(iU: 
©79re&0, Mtt, Nb, Zr, Ta, Hf©^^© 
ia*fctt2ffi^Ui©^TS.O, RliSc, Y, L 
a, Ce, Pr, Nd, Pm, Eu, Gd. Tb, D 
"y. Ho, Er, Tm, Yb, L u©^© 1 m^ifcte 
2at^±©7SSTg.O, Qtt, P, C, Si, B©o% 
©lffl^fe«2ffiULh©7C*T*0, 0^f<0. 5, 
0H : ?%^x^41MT%, SJI^y^l 6ST%, 
0J^T%^z^5S-T%, 0. 5IST%^t^l OJiST 
8J^T%^x + y + z^l 6IMT%T$)-S)) ^fe 

(Coi-fTf) ioo-x-y-z-t-uM x Sm y R z QtXu 
({Ht, Fe. N i ©5%©lffl3;75:te2a£Lh 

©7f^T$.0, Mtt. Nb. Zr, Ta, Hf©5*,© 

ia*fctt2aeui©7eii-p*o, rhsc. y, l 

a, Ce, Pr, Nd, Pm, Eu. Gd. Tb, D 
y. Ho, Er, Tm, Yb, L u©^^© lfi^fctt 
2aUU:©7C^T*0, Qtt. P. C, Si, B©5~S 
©iaS/c«2SKUi©^Ta&C), Xti. Al. G 
e, Ga. Cu, Ag, Pt, Au©5"6© lffl^fcte 
2ffikLh©^fjre&9, 0^f<0. 5, 0if%gx 
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0. 51S?X^t£l 0®?*, 0Eft% 
^u^5g?%, 8lTOx + y + x^l6^%T 

,[oo44] JMayfBfi&fe&^x* mmt^ 

ff#, 0. 2^a<0. 5®«Htbfc»^Jctt, =fc 

tmfc, Nb£iiajgbfc»&K:«, M14«SKD^^ 
(iHc) S>cf<T5utarcf5, 
[0 045] 

[IWU] Co, Fe, Sm, Z r&tfB 

tSfn-JlftCioT, «EAr3Sffl§rR? (Co 

o.72Feo.28) 98-y-tSmyZ r2Bt (fiU y = 6, 
8, 10, 12, 14, 16, t = 3, 5, 7, 9, 1 

i) te&ffiiiffy&ffim&Wt. iwHt&cbT (c 

00.72Feo.28) 98-y-tSm y Nb2Bt (4§LU y = 
8, 10, 12, 14, 16, t = 3, 5, 7, 9) & 

X^[Hiff^(Cct^T^©^©t^^i^bfeo M 

(c ?#e>nfc^{coviT, vsm mmw&mmi] 
ft) *jb^, i. 5T<mmmm*mmg#*T?&aiz 

3stfZ>m&tl (iHc) »£bfc, 1 XtfB 

2 {CjST. 

[0 0 4 6] 01 iZ^T^\Z, (Coo.72Feo.28) 
98-y-tSmyZ r2Bt&£^CD«^^f£Ot,vT«, 
y = 8 JIB^Jibb^-D t = 1 l JSFf-XRJb y 
= 1 4JH : fXJStba^ t = 3HT%£bh(D^ft 1 Ti3^iM 
®{3S^TA9MiSWit^0, £fcy = 6JSFP5g, 3HC 

fr^a*s»ffltteasiffi*<!i^bfcttflia:)a:s 0 ^ 

T, (Coo. 72Fe 0.28) 98-y-tSmyZ r2Bt/fe-5ffl 
fifc^?&SSHIf®»&{C*VsTtt. -S&|g«ifeS0&bT# 

£. dtKCiO, M=Zr©f&, SmCDM^S80^ 

fflSlJ^faOi'Bjagt&S. jgfc. ®mt) (iHc) ic 
OViT«, £(7)^(301/ ^Tfe 6 4~1 1 4 Oegjg 

■cso, M^ibTi^^i^tt, $mi> (i 

He) AfchS^Cctatfo***. 
[0 0 4 7] H2}C^Tct'5(C, (Coo.72Fe 

0. 28) 98-y-t S m y N b2 B t&£fflJ^©^£ig?f?{COI, * 
T«. y = 1 OJSRPKfiUao t = 5JB?XRJt, 
«, y = 1 t = 3^%JiU:®^#T? 
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(C O 0. 72 F e 0. 28) 98-y-t S m y N b 2 B t 

•S„ Z\tUz£.V, M=Nb.©SB&, SmOWRawsi OJg 

^Ti±iS-&^c:«fc/&SpTtgt^?> 0 (iHc) 
tCOViT«, HGmmz-ZHyZ'hQ 4 — 7 4 Oegg 
T?*0, §&^£MbT^&V^i^m«, (i 
70 He) j&«/.h$t, 

[0 048] 2) HifctfiJ 1 bT, (C 

oo. 72Feo. 28) 83SmioNb2B5, (Coo.72Fe 
0.28) 8lSmioNb2B7. (C oo. 72F eo. 28) 79 Sm 
l0Nb2Bg, (Coo. 72Feo. 28) 83SmioZr2B5, 

(Coo.72Feo.28) 8lSmioZ T2B7, (Coo.72F 
eo.28) 79SmioZ T2B9, (COO. 72 Fe 0.28) 8lS 

mi2Nb2B5, (C00.72F eo.28) 79Smi2Nb 
2B7, (Coo. 72F eo.28) 77Smi2Nb2B9. (Co 
0.72Feo. 28) 8lSmi2Z r2B5, (C 00. 72F 

20 eo.28) 79Smi2Z T2B7, (Coo. 72 F eo.28) 77 S 
.mi2Zr2B9, (Coo. 72F eo.28) 85Sm8Z r 
2B5, (Coo. 72F eo.28) 83Sm8Z r2B7, (Co 
0.72Feo. 28) 79Smi4Z T2B5, (C00.72F 
eo.28) 77Smi4Zr2B7, (C 00. 72F eo. 28) 75S 
mi4Zr2B9, (Coo. 72F eo.28) 79Smi2Nb 
2B7, (Coo. 66Fe 0.34) 79Smi2Nb2B7, (Co 
0. 60Fe 0 .4o) 79Smi2Nb2B7, (Coo. 72F 
eo.28) 8lSmi2B7, (C o 0. 72 F eo.28) 79Smi2 
Nb2B7 (C00.72F eo. 28) 77Smi2Nb4B7, (C 

30 00. 72F eo. 28) 8lSmi2Nb2B5, (Coo.66Fe 
0.34) 8lSmi2Nb2B5, (C00.60F eo.40) 81 Sm 
12Nb2B5, (C 00. 72F eo.28) 83Smi2B5, (C 
00. 72F eo.28) 8lSmi2Nb2B5, (Coo.72Fe 

0. 28) 79Smi2Nb4B5, &£|&&©^^£#7i„ 

&fc, mztifcM&m&lz-D^T. 5 x 1 o-Sp 3L&CF 
<B**MB-f 2W»T, #IM3£K3K/:frTr8 7 3K 
(6 0 0°C) -117 3K (9 0 01C) irPfflfiU &} 

3 jMffim-z&ft-vmsm? z> z. t iz^ o , mmm 
gm&ffithZttBimm&m^ mz, ftztvtmm 
40 wp*\z.-d^x. vsm wmfflm&m 

1 . 5 t (Dmmm^Rim^xmuiz^ n&mt 

(I1.5) . Jmmt (I r) , ftfclt (I r/Ii.5) 

m$m&+i (iHc) zmfevtc i^a3~i 21; 

[0 0 4 9] EI3(C*3V^T, (C oo. 72F eo. 28) 88-t 
SnnoNb2B t (t = 5, 7, 9) &£ffi^0fffl!1i&R 
tt, 9 2 3K (6 5 0*0 ~1073K (8 0 0V-) <D 

m&mmommxte. mmwmz-xztsmtM* 

5? tvr, 03©^^|sf©Nb$Z rtcH^bfe (Co 
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0.72Feo.28) 88-tSmioZ T2Bt (t=5. 7, 9) 

1 1.5) #1 0 2 3K (7 5 0°C) SiSgTa^JfcSgK 
fiTU ft&fr ( i He) til 0 7 3~1 1 2 3 

KTffifcS^LTl^*) (i 
He) CCH/VTte. m3\Z^hfc (Coo.72Feo.28) 
88-t S mioN b 2 B t <DW^ 12 4 iZ^kf Z r Sr&tfltt 
^=tOfe«m* (iHc) A**:*^ tattoo*. Sttfb 

(1 1.5) . SSSSSfb (I r) icowrte. ZrS^tr 
66ft**. Nb^tStm^Obffiit (1 1.5) . 
ft(Ir) /MSK&^T^<g>o 

[0 0 5 0] ^fC. 0 5t*tiT, (C00.72F 
eo.28) 86-tSmi2Nb2Bt (t = 5. 7, 9) 

tinmuz, nMma3t&9 2 3k (6 5 or) ~i 0 

2 3K (7 5 0°C) <DWmz&^T. m&tl (iHc) 
Ai3~9kOeS^bTiD, 02(C^"T (C00.72F 
eo.28) 88-tSnnoNb2BtCDt)OctO : &^Sl^J (iH 
c) a^^&rjT^SCtjWbfrS. S6(r*3 
WC, 0 5®SWfe*HONbS:Z rfcffijlbjfe; (Co 
0.72F eo.28) 86-tSmi2Z r2Bt (t = 5. 7, 9) 
a*ffljS®Si?Wm®^(c:tt, (iHc) UN 

(i 1.5) . mmk (i r) «K<fc^T^*. 

[0 0 5 1] Mi'. 07tC43V^T. (Co 0 .72F 
eo.28) 90-tSm8Zr2Bt (t = 5, 7) teSiififigcD 

ts^ra. (saa* (iHc) ^oass 1 o 2 3 k 
(7 5 o°o &mz.Tmm\zmarz&* m±x*2ko 

JC. 08(C*5V^T, (C 00. 72F eo.28) 84-tSmi 4 Z 

r2B t (t = 5, 7. 9) tnz>m&<Dim\z. n^osse. 

0 2 3K (7 5 Ot:) £Dt>;tK&S<h. Ggm* 
(iHc) . fmtt (Ir/Ii.5) *%&'>TS#iftf;: 
£D, (C00.72F eo.28) 79S1T114Z r2B5^-5ffifig 

©tcpHcfc^-cra, m&mmj)S9 2 3k (6 5 or) 

~1 0 2 3K (7 5 0*0 CDfgffl(C*3^T. lOkOe 

RJtcD^m^j (iHc) *^&nTv»*;:a:*sto^4. 

[0 0 5 2] Jfcfc:. 09fC:j3Vi-C, (C00.72F 
eo.28) 83-tSmi2NbtB5 (t = 0. 2. 4) fc-SJSB 

jd&©«!PH* swb (i 1.5) , mmt d r) , « 
it (i r/n.5) ifef-. mmmmn o 2 3k 

(7 5 OlC)'"seAS4:S«tK:»fbbTViSCt35tb^ 
-5 0 Nb<^n»:wrs»f^©«3£ttct3ir> 

Ttt, t=2CD|i^©^|6ftt^fb (1 1.5) > 

( I r ) BS&Sj&J, (iHc) tCWbT« t = 4 

®HiPHcJt^T6kOeRl:^^Mi»*»en3t. * 
fc, Ell Of'&t^T. (C 00. 72F eo.28) 8i-tSmi2 

Nb t B7 (t=o, 2, 4) ■&z>mj$.<Dtmizm9<Dm 
#trai^aisis^b, jss®sM»n 0 2 3k (750 

t = 2<Dmm,(Dm\\zmvTit^mti oh C ) 
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9 k O e t±^mm*>tiT^&„ 
[0 0 5 3] MtC. HI 1H. CoiFeffltt$t« 
SMCcfcS. &#14©fe#'|±S^flSTcfcD, (Co 
1-fFef) 79S-mi2Nb2B7 (f = 0. 28. 0. 3 
4. 0. 4) S5MO!f4H Co6D«g»**:#r<?4 
^(Con-raft (1 1.5) > g^ftl (I r) ©ffi«« 
^t"5*>©®, 8Sfc& (iHc) «t = 0. 28tCo 

©«aw**fe^*oMjajdS0WSBHa. fMrn^ 7 3k 

(7 0 0°C) ~1 0 2 3K (7 5 0°C) Ok 

10 o e t±^fe.mmnz>„ m\z. mi 2 a. 01 i<tiwi 

Jtte (Coi-fFef) 8lSmi2Nb2B5 (f = 0. 2 
8. 0. 3 4, 0. 4) teSil^CDl^CDCo^Fe© 

tmtfmsmmiz&z,. ##i4cDfe#i4^^-r0"e$) 
s£ft (i 1.5) > mmt (it) <Dm,m."pt^(D 

©. fiaHHj (iHc) «f = 0. 2 8tCo©ig^ 

mmMm.9 2 3k (650 

°C) — 9 7 3K (7 0 0°C) »T7kOeif = 

0. 34. 0. 4<z«EfiE©euftj:o s b^3a«as#n. 
^ sfc. wias*no2 3K (7 5 or) 

f = 0. 2 8©KS5fK:*V»T. {BK 
^7 (iHc) A^RlC^fciUTt^Zlt^SbA^,, 
[0 0 5 4] £ULCDJ;5{'. ^-rtKD^)Sffe^J:t (I 
r/Ii.5) o^ffi^^O. 6&jgxT£;D. ± /Milam 

[0055] 3) mkm 1 ^mm\zvx, (c 

00. 72F eo.28) 77Smi2Zr2Bg. (Coo.72Fe 
0.28) 8lSmi2Nb2B53Q:SfflJ*®gl?&»S:S^fc. # 

^e.nfcm^ii^t'-oviT. #®i^3K/#. & 
a? f&smm6 5 o~8 5 or. m$mm3fr<D3sfcT*?m 

^xmrniff^mz^-o-cm^^rco wi&mi 3. hi 

4('^To 

[0 0 5 6] 01 3mM 1 4 iZyjkT^O .^sas5: 

5 0°C#^e» (Fe. Co) i7Sm2fflj&*flfttlU6 

7 0 CCSS^St (Fe. Co) 20Sm3B^gS 
fcHbcc- (FeCo) fflCffW&ni.. dCDi 

« ate, *^Bj©»i4^|sf^ mm\z^-vmmm 

(Fe. Co) i7Sm2ffi<i:. V7hH4TO^ 
(Fe. Co) 20Sm3B*gi[fcteb c c- (F e C 

o) ffiist^i*®-?, fi»?&aaafti&^tt**-f« 

[0 0 5 7] M4) 1 tmmiZlsT, (C 

O0. 72F eo.28) 77Smi2Z T2Bg. (Coo.72Fe 
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#§82 000-3808 


17 

0.28) 79Smi2Z T2B7, (C oo. 72F eo. 28) 8lSm 
12Nb2B5, (C O0.72F eo.28) 79Smi2Nb2B7& 

^Mfigom^^^ttfco wz. &%tv/t&im&&n 

[oo5 8] **j2 g<Dmmm^^wcn<D^x(D 
7'7X~?%mmw<Dp\mzmmv, ^ » tcp^s 3 

X 1 0 -5 t o r r ©SHM4>TJ:T©/N°>^Tl]niEt"£ 
MtbfctlT^AVl^iLTS^tU MM 4 7 0 0- 

4 8 0 o ACDmmvmmmm^mmhrco sng«. tm 
\z& 3 6 up a (D&ti^mc^mvmMA^ 6 o or 
s-eim^in^$-&T^ 8 z. t. \z& o #g£ 

iH^aJi<h^|WIB#(CfT^^. i©«fc"5KlLT, HI 7 
(a) '&xmi7 (b) t~^TJ;i>&, ZUfa\ZE3]%: 

2X4 nrnCSGWO^^tCfl^fc. 

[0059] m^tMmmzm^tc.'?7Xvm%gmw. 

-I";* l ©F«gfflBcif A^nswc^©_h/\°>^243ci:rjrF 

*w^^8t. TA">^3^3tx., yw;**8&£srr 

±TCD/1>5 L 2 , 3 \zm&nfc±m£&$fi3i 6 
«0rr«>aWKt7 LTM^nTt^. @ 1 5 
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2, 3©MK:SAU ^m^7XTMSg«©l*]g|5&K 
£5I*-T* A°>^2. 3T*fcTjfr&£E2j£iD 

*.TJ39#T S <h IBp^lc, m& £0 1 6 \Z7fct J; 3 W 1/ 

xttat£^&»5fc6fcepjnbT. #J&effl£±ffl£t-s 
[0060] »sti^^^®fiHaseKH4*ai& 

10 £^4f~^T, B-Hjk-^SH18~2 5C 

Xffc Yffc^fB]cfct)feZfite[p]T-©=S-SiJ^g (1. 5T 

©saifflBtifcfetj-sfflMis (i 1.5) . mmmt (i 

r) , &mi£ (Ir/Ii.5) , fiUBtfj (mHc) , * 

*mm.tt)i*r-m ( (bh) nHX ) ) jmk^^-cs 
nTv**:: tattoo*, ^t. ag&fb (i r) £55 

— 4 mmT?$> SSdrffci:, 1X2X4 mmCDi^^ 

<, 41^3959 0. 2—9 5. 2%T*$^fc IC 
S4£D. ^Ifig©»mtt0. 8 9-0. 9 9 (T) CD 
mt (1 1.5) tO. 5 2-0. 6 8 (T) 'CDgigfiSfb 
(I r) 4. 0~9. 2kOe©«Sfeto (mHc) 

t4. i~7. o (MGOe) (Dm^mm^^)i^f-m 

( (BH) max) irSr^U •fgn7tS?M#l4^WbT 
[0 0 6 1] 



(mm) 

I1.5CO 

Ir (T) 

Ir A.5 

X 

Y 

Z 

X 

Y 

Z 

X 

Y 

Z 

(Co 0J2 Fe 02a ) 77 Sm 12 Zr 2 B 9 

4X4X4 

ai2o 

8100 

8290 

5590 

5590 

5760 

0.69 

0,69 

0.70 


4X4X4 

8730 

8770 

9010 

5760 

5770 

6263 

0.66 

0.66 

0.70 

(Co 0 72 F6 Q28 ) 77 Sm 12 Zr 2 B 9 

1X2X4 



8550 



5900 



0.69 

(Co 0 72 Fe 02a ) 7g Sm 12 Zr 2 B 7 

1X2X4 



9460 



9540 



0.69 

<P°0.72 Fe Q.2B>B1 Sm 1^ B 5 

4X4X4 

9390 

9410 

9130 

6540 

6550 

6520 

0.70 

070 

0.71 

( Co 072 Fe 0.2e)79 Sm 12 Nt fe B 7 

4X4X4 

8621 

8630 

8610 

6070 

6080 

6220 

0.70 

0.7O 

0.72" 


[0 0 6 2] 
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(mm) 

mHc(kOe) 

(BH) max (MG0e) 

X 

Y 

Z 

X 

Y 

Z 

( C °0.72 Fe 0.2e)77 Sm 12 Zf 2 B 9 

4X4X4 

4.76 

4.76 

4.S0 

4.06 

4.04 

4.53 

(Co 072 Fe 028 ) 79 Sm 12 Zr 2 B 7 

4X4X4 

10.0 

10.0 

9.79 

5.46 

5.47 

7.03 

( Co 0.72 Fe 0^8)77 Sm 12 Zr 2 B 9 

1X2X4 



4.65 



5.01 

( C °0.72 Fe 0.28)79 Sm 1 

1X2X4 



9.84 



7.84 

( C °0.72 Fe 0.28) 8 1 Sm A B 5 

4X4X4 

6.72 

6.6S 

6.91 

5.91 

5.91 

;6.93 

( Co 0.72 Fe 0.28^79 S m 1 O^^i' 

4X4X4 

8.63 

8.62 

9.01 

5.72 

5.70 

6.93 


[0 0 6 3] 


[S3] 



m&m (K) 

im&Jj (MP a) 

2?S (Xl0* 3 (kg/m- 3 )) 

ffifcttBS (%) 

< C °0.72 F e 0'.28).7d S m i 2 Zf 2 B 7 

873 

636 

7.75 

93,4 

(Co 072 FG 028 ) 77 Sm 12 Zr 2 B 9 

873 

636 

7.90 

95.2 

( C °0.72 Fe oW81 Sm 1^ B 5 

873 

636 

7.51 

90.5 

(Co 072 Fe 02a } 7g Sm 12 Wi^B 7 

873 

636 

7.49 

90.2 


[0 0 6 4] 


84] 




ir (T) 


iHc (kOa) 

(BH) max (MGOe) 

< Co 0.72 F 8 0.2a)79 S m 12 Ta 2 B 7 

0.94 

0.66 

0.70 

6.3 

6.0 

(Co 0 72 F e^^ygSm, 0 N d 2 N b 2 B 7 

0.97 

0.59 

0.61 

9.2 

5.8 


0.99 

0.68 

0.69 

4.8 

5.1 

( Co 0.72 Fe 0.26)79 Srn 10 Pr 2 Nb 2 B 7 

0.93 

0.62 

0.67 

6.0 

7.2 

< C ^7£ Ffl 0LZ8)7B Sm 10 Pr 2 Zr 2 B 7 

0.98 

0.63 

0.64 

5.4 . 

5.9 

( Co 0.72 Fe 0.28)79 Sm 12 Pr 2 Nb 2 B 5 

0.97 

0.63 

0.65 

6.0 

7.0 

( C °0.72 Fe O.28)et Sm B Nd 6 Nb 1 B 4 

0.99 

0.61 

0.62 

5.2 

6.3 

( C °0.72 Fs 0.2 8 )79 Sm 10 Hf 3 Nb 1 B 7 

0.89 

0.52 

0.58 

5.5 

6.3 

( Co 0.72 F8 0L28)79 Sm 14 Nd 2 Nb 2 B 3 

0.97 

0.64 

0.66 

5.0 

5.9 

( Co o.72 Fe o.2a)77Smi 4 N d 4 N W 

0.90 

0.58 

0.64 

7.0 

5.9 

( C °0.72 Fe 0.28)79 Srn 12 Nd 2 Ce 2 Nb 2 B 3 

0.98 

0.68 

0.69 

4.9 

52 

< C °0.72 Fe 0.2B)79 Sm 8 Pr 2 Y 4 Nd 2 Nb 2 B 3 

0.99 

0.63 

0.64 

4.0 

4.1 


[0065] (gams) mmiiimsazLrz. (c 

00.72Feo.28) 77Smi2Z T2B9, (Coo.72Fe 
0.28) 79Smi2Z T2B7, (C 00. 72F eo. 28) 8lSm 
12ZT2B5. (Coo.72Feo. 28) 81 Smi2Nb2B5> 
(Coo.72Feo. 28) 79Smi2Nb2B7, (Coo.72F 
eo.28) 77Smi2Nb2B9, (C 00. 72F eo. 28) 8lS 
inioNb2B7» (Coo. 72 Fe 0.28) 79SmioNb2Bg 


50 


OUT, 5 X 1 0" 5 P SiEKT<Dffim< *-iWp-?> 
#S1S3K/^T8 7 3K (6 0 0°C) ~1 1 7 3K 

o 0 or) st#hbu mzfrr£m$t&mt~?fm 
mm (tem) tj;D, msm^uowtmm^m 

[0 0 6 6] &Sfre>9l*>fr13.&.'5\z. ft&&ga&P6 
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o o °csx±<Dmmm-?\%. ^n.(Dw-immm so [oo67] 
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msm&im (nm) 

{Co 0 ^FGq 28 ) 77 S m i^-h^ 

700 

50 

( Co 0.72 Fe 0.2B)7fi S m 1 ^ r 2 B 7 

700 

40 

( Co 0.72 Fe 0^8)B1 Sm 12 Zr 2 B 5 

700 

50 

(Co 072 Fe 0J , 8 ) 81 Sm 12 Nb 2 B 5 

600 

40 

(Co 0 72 Fe 02B ) 79 Sm 12 Nb 2 B 7 

750 

50 

(Co 072 Fe 0 ^ 8 ) 77 Sm 12 Nb 2 B 9 

700 

60 


650 

60 

( Co 0.72 Fe 0i a)?9 S m 1 0 N ^9 

700 

. 50 


[0068] (msmm mmn trnWiZi^x ceo 

1-fFef) 86-ySmi2Nb2B y , (C oq. 72F eo. 28) 20 
88-x-ySmi2Nb x By, (C oo. 72F eo. 28) 98-x-yS 
m y Nb2B x , (Coo.72F eo. 28) 98-x- y Sm y Z r2 

m%<Mz-o\,yr:mM&&m/tt. Wfig6 5 0 — 

8 5 or, mmffl3ft<D&^mtm&mmiwm% 

£#/Co Wzm>btlfc.smiZ-O^T, Fe, Nb, B, 
(It), 1 . 5 TOmmittZ&J&ffiik ( 1 1. 5) 

CO 0 6 9] EI2 6«, (Coi-fFef) 8 6-ySmi 2 N 

b 2 B y ^ffl5g (y=5, 7 (vmmmiz^ 

T, FeOiigg (f) t*fTS^m#ttcD^tt^ 
To H2 ectDBje^ct-S^ (iHc) \zm 

bT«, B*ig? (y) #*5IiC^%©!m£D&7IjKT% 

<Dtm<Dmm<. m^mt a r) « (i L5 ) 

ttFeSg (f) 7^<&££±#T£M^cfe-5„ fi£ 
^T, 1 0 0 emu/g^Ui©i^V^gffiSfb (I r) £ 
8 0 emu/g£Lk<DMi<mk (1 1.5) ^HSJfbTci: 

1 0 0 0 OeSl±:(D^mii (iHc) £#£7c36 40 
fete, Feik (f) te'>&<£t>0. 5RT£-r<5<*:. 

[0 0 7 0] 02 7te, (Coo.72Feo.28) 88-x-yS 
mi2Nb x B y &.g>fflj£ (y=5. 7 mj-%) (DMrnim 

do^x, Nb*iK (x) zo—siM^xfDmm-vmt 

$-&7c<h^cDa^;#l4^To E!2 7^&Bje>/5^J; 
oiz, Bmm. (y) ^5^%SrjC7^%o^isf©M 
^tfc, Nbilg (x) ^2~4^%©^&{C> #K 
iSV^'^H* (iHc) ^LTIr^Ci^^. EI2 
7ctD. ii5^^mfk (I r) tm^mt (1 1.5) * 50 


£8#b^o, 1 0 0 0 Oe£Lh0«7J (iHc) £ 
#Sfc*{C«. Nb©jgJt^0~4M J ?%if^>t^i 

[0 0 7 1] 12 8(1 (Coo. 72F eo. 28) 98-x-y S 
myNb2B x /^«.*afi6; (y = 8, 10, 1 2HPP%) <Z> 
^|*|Sf{C-3^T, Bim. (x) £0. 5-1 1JH^% 

e>BJ&75^=tei^ SmM (y) tfl2%iF?%(Dtm 
Ttt, Bft£ (x) 5:0. 5-1 0WFF%ft^Z\t:\Z 
J:D, i^ggggi&ffc (I r) t.M^mt (1 1.5) 
ib^- 1 0 0 0Oe=t0feiS^«m* (iHc) 
SiSttTH*. BmS. (x) ^rQ^^J^T^b 

<tt2^%^±t-rS^t{C=fcf3, 

[0 0 7 2] 02 9H (Coo.72Feo.28) 98-x-yS 
myZ r2B x 7iSMJ5e (y=8, 10, 12, 1 

%) cD^©Bma u) so. 5~i ljsrpKaBfb* 

Bj^g (x) *U OJS^OTOWJPffCfeUT, ffi 

v«BKffc; (i"r) iiSv^fb (I i.s) *$mis-D 

O, 1 0 0 0 OeRh© (iHc) €:ffl-St<tA«T€? 
3. 1 0 0 0 Oe®MA (iHc) &mmz 

#<5fci£>tC«, B?gg (x) $2-1 0E&%£?Zt 
find 

[0 0 7 3] <SSB*0S|7) Hi£0ijl tlpffiSKbT, (C 
oo.72Feo. 28) 8lNb2Smi2B5, (Coo. 72F e 
0.28) 79Nb2Smi2B75:tX (Coo. 72Feo. 28) 80N 

b 2 s mi3 b 5tez>m&mmm$fr b fczaj&m&& 

7Co fr\Z, (Coo. 72Feo. 28) 79Nb2Smi2B7&'5 
»JEdt®i&?&i»»K:otiT. 5 X 1 0-5p aBiTOSS^MS 
•Y*— SW'T. Sgiig3K/^ ^asss (T 

a) 60 or, 70 or, so or, Gmmffl3fr<Dtk 
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[0 0 7 4] EI 3 0 fCfel^T, 6 0 0*CTStefflSbfcai 
flJKilBMCH, (Fe. Co) i7Sm2*B©[Hlifft-^^ 

(Fe, Co) i7Sm2ffildin*-T (Fe, Co) 20S 

m3Bffi©iHBfftr— ^t>«Sf$ns. sfc. Ki^^a 

^aKtsM-Sft* 7 0 0*CeD#&K::j3Vvrtt, b c c 

- (Fe, Co) 4B©HJ#ft— ^ISKSBSfuSa^ifc. ' 

— K«teJrt?*S (Fe, Co) i7Srn2*I£4>ft<<h 
%V7bmtimv$)Z> (Fe, Co) 2oSm 3 B*§£fc 

[0 0 7 5] Jfcfc:, (Coo.72Feo.28) 8lNb2Sm. 
12B5, (Coo. 72Feo.28) 79Nb2Smi2B7S.^ 

(C 00. 72 F e 0.28) 80Nb2Smi3B5&'Sffij£©;&; ( £ 
fffittcr*sT, ^SjfeaaSWara- (Differential Scann 
ing Calorimeter : £CFD S C £.W? 0 ) iz& 0 7 0 0 
K (4 2 7°C) -HOOK (8 2 7°C) ©KCDD S C 

it&ji^C&t^T, &J8 5 0K~9 5 0 

§s?*fc-? (0TOW) t)?mm-znz> 0 w%Jt£ (Co 

0. 72 F e 0. 28) 79N b 2 S mi2 B 7fcS*lJ5fc©S?&JiPf|f K 
#UT, EI3 1 ©DSCffi|§£EI3 OCDX^IeWA^— 
>*#arT5«8rr*t, SI 3 l ic^t^8 7 3K (6 
0 0°C) tfififflSSWbT— (Fe, Co) 17 Sm 
2*B:Wfflb;^©5i^C«fc*t>©£^«^ »9 3 
OK (6 5 7t) ttifiCDfgf&t-^razEK (Fe, C 
o) 20Sm3B^^jtmbfe^©^(Cj;§ : fecDtJi^ 

[0 0 7 6] @3 2tCH, (Coo.72Feo.28) 8lNb 
2Smi2B5SO" (Coo.72Feo.28) 79Nb2Smi2B7 

fc&i&j&ff)i&j&m#&, 6 0 o~8 0 omfrmfim 

T£5lZ. ^aSM^7 0 0*Cfc43ViT«m* (iH 

c) atfifcys£j£bT*B, (ihc) idWbx 
«. Ei 3 i<D$g%:tmi3-Tmmrz>£, 0 

O'Cfc^lsTfa/N— KfiHHt*rC2fe-5 (Fe, Co) 17S 
rrefa&ijlBBS&rlfi LTSfigS bTV 31 1 \Z «fc OSS^ 

7 0 or*^&^7 0 ox:&m?Ltc.m&<Dtfmi) c i h 

c) /Wg*MS£^LTl>-5/0*, 7 0 Ot^lT 

a (Fe, co) i7Sm2ffl©waia*^rrs#aK 

flRf*TJS:Vi&«>T»D, 7 0 O'C&MZ-Zt (Fe, C 


(13) #|g2000-3808 
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Bt£<DWm$> ftlZ (Coo.72Feo.28) 79Nb2Sm 

[0 0 7 7] «SS^<h (Fe, Co) i7Sm 2 *|CD 
^^©^^©P^fCOViTtt, H 3 ORB® 3 1CD 

*^»&fejf»jt-s;i£^n?€rs. ep*>, (C00.72F 

eo.28) 79Nb2Srrn2B7^§^©^fS|if{C*5I/iT 
«. ±3zB©«fc-5K:6 5 7^MTJg^t°-^tlg|£n 
T (Fe, Co) 20Sm3Bffi*sefttibTViStli^$ 
70 tlTViSAJ (EI 3 1) , EI 3 0iZ^c9W&mM7 0 0 
°C-eoD[Hlf/f/^->tCfe^T« (Fe, Co) 20S1T13 
B*ft&*1B9J£nTV»&I'> D tJbT, 7 0 0"C*jRt*li 
TV7h«H4fflT** (Fe, Co) 20Sm 3 Bffico^ 

s*»sia&afrj^ < wttKfc^&v i £n&„ — 

0 3 0 {3^1-^-5 izm&m&m. 8 0 0°C-e©|II#rA° 
37— >\Z3SI*T\Z. (Fe, Co) 20Sm3BffiC0[HlJ/f 
f— ^*^W®SlSnT*t), (Fe, Co) 20Sm 3 
BffiOfeSSAflS^'f b bTtff itKfc^ d ttfsga K3ft 

[0078]E132 K35t*S38SSBffc ( I r) RlMm 
it (I r/I s) te, aMES^©±#i#Kffc-<!rK:te 
TbTV»*fe©ot©3Bft»a/hS<, -^m* (iH 

-ft (i r) , ftj^tt (i r/i s) iz-D^xi-msumm. 

m5 0 Ot^Ofe? 0 0"C©#&j&**>^Hftl,M&J, 7 00 

t:c*s^Tfiaa» (ihc) a^ii&s-r&fcK:, ± 

^©ffi^©^^sf{cfeij-5«i?iift5as?aK«7 0 0 

[0 0 7 9] EI3 3fCte, (CO0.72F eo.28) 8lNb 
.50 2Smi2B523:LN' '(Coo. 72Feo.28) 79Nb2Smi2B7 
&£*BJ5iE©3^l?&S*#«:7 0 0tT34MBBfi^bTltt 

HOH4*B*«JS6EbT#a?r«*J, in6IWteV7 
14tB®fiWkiiilE*i. «^N-f«»ttffifc:ctt)fiBgte<if3 

[0 0 8 0] M«?iJ 8 ) -m&A 1 tRKCLT. (C 
OO. 72F eo.28) 98-y-tNb2Sm y B t «IU y=l 
1~161^%, t = 3~9jjg^%-U£-5) «C-&iaj536© 
&J l &S»W*»3t. ±|2®^#^tO^T, 5X1 0-5 P 

^s?as (Ta) 70 or, ^^fizms^f^mt 


f 
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tm&ftit. znzmimm<D®mt, m&h oh 
c) , wt (i r) msmttm^^-m 

( (BH) max) t©l8«*EI 3 3 5lC^7. 

[0 0 8 1] ms 4i^Tcfc-5^ y+t = 18Hf% 
(SmiB©-&fttt SlfcHifEfflS^C 6 5 0k 

Site, H3 5l^f«t'5K, (C00.72F 
eo.28) 98-y-tNb2Sm y Bt{c43ViX, 4>&<i:fcl 
3JS-?^^y^l 5I?T%> ^0 3JH"?%^ t^7M"? 
96T7**Ttar. l^lgl^jl^-i ( (BH) max) ^ 
6 0 k J /m 3 d <fc#T3?, 1 1 y ^ 1 

«^tX^;i^-SI ( (BH) max) S70k J/m 3 ^# 

[0082] (^^9) $mmi twmzvx, (c 

00. 72F eo. 28) 79Nb2Smi2B7^:-5aL5g<Z)^^^ : 
±fBm^^{30^T, 5X 1 O-Sp aiy.T© 

(t a ) 7 0 0 °c, mmm 3 #©^T»wsffiT5 z. 
t. \z «t 0 , amis&fB^ai$nTfe^^^m^# 

#*ffi» Fe (KT%) Co 
ftgfiHffil 2 3. 0 6 

*Sil«*B2 2 7. 4 6 
#Mffi3 9. 6 7 

[0 0 8 6] <3lli:#!| 1 0) ggRKI 1 t|W]#(-bT, 
(C00.72F eo.28) 83- x Sirn2Nb x B5, (Coo. 72 
F eo.28) 81-xSmi2Nb x B7> (C 00. 72F eo. 28) 
80-xSmi3NbxB7, OSU x = 0~4BRr5S) Wb 
lBJ&D&J®m&fflt. ±gd&fitim\Z-D\,*T, 5X1 
0 -5 P a J^T®5S^M6< * — 3 K/ 
£\ (Ta) 7 0 Or, «S$RflH3#©fcfr 

wsmzmu &mmmiz-D^T, Nbjgs (x) <t 

.fc^tc, Nb£l~2J^XSSJnrr5;i£:{;:,fcD, 

«i*tte&*ifiutr«» - tastes. 

C0 0 8 7]" @UI0S1 1) fflfifc&i. (Coo.72Fe 
0.28) 8lSmi2Nb2B5, (C 00. 72F eo. 28) 79Sm 


(14) #§{§2000-3808 
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fc ^©WffitClBftbUT, &38&RrHfflSlt (TE 
M) (CfcOiSiaS^Kbfc. S3 6»aaiilSI©TEM^ 
KSr^T, El 3 6 1 , 2,-3 ©i60£<D 

JRT^J©^S*-?iB8lHttffJc:«fc»3»«fLfc. 
3 7-EJ3 9tC^-T„ 

[0083] 0 3 7 Hg-3 9 \z^-tm^mmfx<Dmnx 

tfy h<Dftm&Mfr£>Wt>frt£&otZ. H^tlRtf 2<Z> 

jfi6»a*eaaifflT»t), »#3ia»n#sitffl (#n,« 

10 as ak*b 1 ) aMs&mm 6 0 n D , #f^2 

©*SHSf*B (MUM 2) (D^mmtm2 0nmT-& 
^>feo MHfl 1 rt^HM 2 CltRb-Glgliteg*^ 

[0 0 8 4] z\z.-c\ mg&mi. unkm8 2RmEgk 

(EDS : Energy Dispersive Spectrometry) I'cfcD^r 
2 a, HflttttfflTS* (Fe, Co) i7Sm 2 

*ra 3 1 * jrt^r-s t, Nb ##K&H*B 3 1 nx 

[0 0 8 5] 


[i 


4. 6 
2. 8 

2. 4 


:6] 
Sm 
1 


OSTSO Nb OFFJO 

2. 1 0. 3 
8. 0 1. 8 

3. 8 4. 2 

•12Nb2B723K£ (Coo.72Feo. 28) 80Smi3Nb2B5 

30 -^$>^z.tm\.\tmmm4tmm^zLT. 4x4x4m 

IztxTo mfrZWZfrtz^oiz. &m 
WKPftt, fffitic (I r/Ii.5) W0. 7£U:-C* 
0, ^fb (I1.5) £ J 0. 8 2 — 0. 9 1 (T) Tf* 
<0. mgffilk (I r) ^0. 6 3~0. 6 5 (T) ~V$> 

vymsmt (i r) t, (jhc) *57. 1 

-17. 4 (kOe) **3a^tX*JW?-3« 
( (BH) max) >6^5 5 — 6 6 k J/ m 3_ <?cfe 0 , fff^T-fe 

[0 0 8 8] 



(gem -3 ) 

h.5(T) 

Ir(T) 

Ir/Fi.s 

iHc(kOe) 

(BH)max 





(kjm* 3 ) 

(Coo.72Feo.2B)siSrai2Nb2B5 

7.50 

0.91 

0.65 

0.71 

7.1 

55 

(Coo.72Fea.28)?9Smi2Nb2B7 

8.0 

0.87 

0.64 

0.74 

14.4 

67 

(Coo.72Feo.28)8aSmi3Nb2B5 

7.85 

0,82 

0.63 

0.77 

17.4 

66 
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»I±W«, Co£^Efc#£U P, C, Si. B© 

mm tmtgvttmmntfr % tzz>±; mm^mtmm 

•So Sfc, ±3z£©l§J5fttc:. Nb, Zr, Ta, H f ©-5 
^CDiaSfe«2m&UiCD7SlMi: v Sc, Y, La, 
Ce, Pr, Nd, Pm, Eu, Gd, Tb, Dy, H 
o,. Er, Tm, Yb. L u©5*>© 1 WWdi^mSX 
±.(DjmR£. Al, Ge, Ga, Cu, Ag, Pt, 
Au ©5t>© 1 m^TcU2mSlh(D^mXii(Dot>(D'p 

[0090] sfc, ±m<Dmmmm\z, -tta©^© 
o^RK^Bk^Ej^r* c: tan?**. 

[0 0 9 1] ^BJCD»ft$m«, ffiiiS©'>7£< 
5 0#8lS6RhAJsp^|gffil(ag 1 0 0 nmSTfammrj. 
JBSffiT?* 0 , Htc. tfebcc-Fe 
ffl, b c c - (F e C o) ffi, EKSISiF *^-^*D20E 

t>©T&-i>©-e, ^TftvijssagBi$tt*^rr<5it*« 

5Bft (I r) ^<T-5^t/0n?^-g, o 

[0092] *»§a©fi8»tKmia. iSKBft; i s tm 

Sffifbl Ttitottm Ir/Is^0. 6£Ui?*<5© 
T*, ft±^X^;i^-« ( (BH) max) &*C#<T 

[0 0 9 3]"*^CDfiBfflH*tmfJ. TI5ia£^T^^ 

^b/tfe©j4«#iB!aigaffi*«fu«-* £ t^tgt^ 
■6, 

(Coi-fTf) 100-x-^-z-tMxSmyRzQt 
(■fib, Ttt. Fe, N i ©3S©ia£fctt2«£U: 
©7iJtT&D, Mte, Nb, Zr, Ta, Hf©5-&© 

i»*fce2aeu:07eifT?*o, rbsc. y, l 


(15) &§fl 2000-3808 
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a. Ce, Pr, Nd, Pm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, Yb, LuCS'fiCliSfctt 

2ffi£LhCD7eira)D, Qtt, P, C, Si, B©o^ 
©ia*)fcRi2«BU:©7Sre&»5, 0^f<0. 5, 
0^%^x^4Jg^%, 8^%^y^l 61^-?%, 
0HC^%^z^5IM^%, 0. 5HCT%^ t^l OAFf 
0JM^%^u^5JM-?%, 8^%^x + y + z^ 
1 6 M^%T$>§) SfcH, 
(C o i-f Tf) ioo-x-y-z-t-uMx Sm y R z QtXu 
70 (fib, Tte, Fe, N i CD 5 "fe © 1 S^fetS 2 Ht£Lh 
©7GSlT:$>t>, MH. Nb, Zr, Ta, Hf©3"fe© 

ia*fctt2aeui(^7e(iT*o, rhsc. y, l 

a, Ce, Pr, Nd, Pm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, Yb, L u©^© IfflSfcH 
2SElh©7S)ra&t), Qte, P, C, Si, BCD5^ 
©l«fefc«2«EU:G}7C*T?&0, XH, Al, G 
e, Ga, Cu, Ag, P t, AuWo^Ollifcti 
2a&Lh©7cSTafeO, 0^f<0. 5, 0/Sf??S^x 
^4j^%, 8lf^%^y^l 6J£?%, OUB^sSz 
^ 3S5]K^%, 0. 5^%^ t^l 0J^T%, 011^% 
- ^u^5H^%, 8If%^x + y + x^l 6J^T%T 

[0 0 9 4] -J^OiHfifcSld^T, fflfiEtfcS^ 
Tf**, 0. 2^f<0. 5©$Sffli:bfc«B-tC«. «t 

W^f', Nb^^tiobfc^a-fcitt, &S8H£tift©{£fiB 
* (iHc) £*€r<T£';i chants, *5gBji©*i^ 

isnii®fiiHuaR^] 

[El] (C O o. 72 F e 0. 28) 98-y-t S my Z r 2 B t 
(fib, y = 6, 8, 10, 12. 14, 16, t = 
3, 5, 7, '9, 11) te&mj&<Dm&$m<D%m<DW; 

mBtmmt] (iHc) *^tbit*-s. 

[02] (Coo.72Feo.28) 98-y-t Sm y Nb2Bt 
(fib, y = 8, 10, 12, 14, 16, t = 3, 

5, 7, 9) tz%m&<Di£ftmm(DmM,<D'mmmm 

t} (iHc) Sr^TiaT^^„ 
40 [EI 3] (Coo.72Feo.28) 83SmioNb2Bs, 

(Coo. 72 Fe o.28) 8lSmioNb2B7StX (Coo. 72 
Feo.28) 79SmioNb2Bg^S|a^©?»ffi^CDJ»fb 

(Il.5) . ^mfb (I r) , fcjgJt (I r/ 
1 1.5) , (iHc) ©Mljagfe#|4^T 

[04] (Coo.72Feo.28) 83SmioZ r2B5. 
(Coo.72Feo.28) 8lSmioZ r2B7StN* (Coo. 72 
Feo.28) 79SmioZ r2B9^S«ifi£©»ffl*fiK©«{t: 
(1 1.5) , BeSi&fb (I r) , fifctt. (I r/. 

5? 1 1. 5) , Gmti (iHc) <Dmm&m&&&*7K~t 
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BIT**. 

[05] (Coo. 72 Fe 0.28) 81 Smi2Nb2B5. 
(C O0. 72Feo. 28) 79Smi2Nb2B7XZJ^ (C 00.72 
Feo. 28) 77Smi 2 N b2B9&*iia^#fif6W©Wt 

(i 1.5) . mmt (ir), fmt a r/ 

1 1.5) , (iHc) ©S«BatfflSfiE?¥tt*^r 

0T£S„ 

[06] (Coo.72Feo.28) 8lSmi2Z T2B5, 
(C00.72F eo.28) 79Smi2Z r2B7RO" (Coo. 72 
Feo. 28) 77Smi2Zr2&tf£&m&<Dm^mm<Vm\L 
(1 1.5) , mmt (I r) , fcj&t (I r/ 

1 1.5) > fiB»* (iHc) (Dm$m&mw-^^T 

0T£fe&„ 

[07] (Coo.72Feo.28) 85Sm 8 Z T2B5, 
(C 00. 72F eo.28) 83SnwZ r2B7&SSBfil6©«SJ 
§a*4©affc (1 1.5) . ^^fb (I r) : fij&lt (I 
r/Ii.5) , «Bfc*7 (iHc) ©fH0a©Sft#'l4^ 

[08] (Coo. 72F eo.28) 79Smi4Z T2B5. 
(C 00. 72F eo.28) 77Smi4Z r2B7S:t^ (Coo. 72 
Feo. 28) 75 S m 14 Z r 2 B 9&5?^©^fflW©^ft; 

(i 1.5) - mmt (i r) , m&± a r/ 
1 1.5) » fiasaj ( i He). <bmmmm&&^^ct 

ETC**. 

[09] (Coo. 72F eo.28) 83S1T112B5, (Co 
0.72F eo.28) 8lSmi2Nb 2 B5&t>* (Coo. 72F e 

0.28) 79S1T112N hsBstz&ms&ommmoMik a 
1.5) . mmt dr). nmt dr/ii. 5 ) , %. 
mts (iHc) ©**®sas4Sa^tt*^rgiT?»*. 

[010] (C 00. 72F eo.28) 81S11H2B7, (C 
00. 72F eo.28) 79Smi 2 Nb2B7S^ (Coo.72Fe 
0.28) 77Smi2Nb4B7»*iBja<^i»tW®fflEft: (I 

I. 5) . m&fflt (I r) , fcjgit (Ir/Ii.5) . « 
mtj (iHc) ©«M03ffii«tt#tt«^-mTr»S. 

[011] (C 00. 72F eo.28) 79Smi2Nb2B7< 
(Coo. 66 Feo. 34) 79Smi2Nb2B7$:I>* (Coo. 60 
Feo. 40) 79Smi2Nb2B7>SSi!flJS6©S»»tS|sfO»fb 
(I1.5) , ^mfb (I r) , MBit (I r/ 

I I. 5) , (iHc) ©sKwaiaiaaEfla^is^'r 

0T&&. • 

[012] (C 00. 72F eo.28) 8lSmi2Nb2B5> 
(Coo. 66 Feo. 34) 8lSmi2Nb2B55:tX (Coo. 60 
Feo.40) 8lSmi2Nb2B5^-5l§fie<D^|^©^b 
(I1.5) , m§mt (I r) , ftfflt (I r/ 

1 1.5)., ffiaa* (iHc) ©«aasfe#tt^-r 
0T££ O 

[01 3] (Coo. 72F eo.28) 77S11112Z r 2 B9& 

&mm<Dmmm& 6 5 o~8 5 ov,-umimvTm 
4. 
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[014] (C 00. 72F eo.28) 8lSmi2Nb2B5& 
*fflJ*©a?ftSi»*6 0 0~8 0 0 o CTmiSiLT#'S 

[015] 2t^^®gg»l±*«sf©y \*; ^ £$£tT 3 P£ 

W®0-ea6^„ 
[016] 015 iz&tffflt/yX^ffiggmvfflR 

io [017] /vw&sm-tzmz. ffiSEJjtmmi 

SSftWr-5fc8e>©grT*t>T, (a) te4X4X4mm 
®*#£©/'UU*£^tT^iaT*D, (b) B1X2 
X 4mm©^$©/\*;^^T#RS0T*-i> 1 , 

[018] (CO0.72F eo.28) 77Smi 2 Z r2B97i 
Z>mj&<DA)\/?im (4X4X4mm) ©X*fc&lR«C« 

[019] (C00.72F eo.28) 77Smi 2 Z r 2 B9^; 
&SBtiM)/Vl't7W3& (4X4X4mm) <DYWjfal~M 

»*TOPUTa!£LfcB-H;i^-^s^rBre**. 

[020] (C00.72F eo.28) 77Sm 12 Z r 2 B9^; 
5fflj5fc<ZVt;i/27ftSfl (4X4X4mm) ©ZfitefttC^ 
«£BtbPbT8S£b;fcB - HjU-^Sr^TBIT**. 

[02 1] (C 00. 72F eo.28) 79Smi2Z r 2 B7^ 
•5ffl»A;^!3?|ef (4X4X4 mm) ©Xfcte|pJ{C^ 
»SBBlPb-C8febfcB - H)]s-zf&7FCtWV&*i 

[022] (C00.72F eo.28) 79Smi 2 Z r2B7^ 
Sil§^©7t>l^!#|S|- (4X4X4mm) (DYWSGOSBt 
»*TOPbTjWSLfcB - HJl^-^&^-TEn?**. 

[023] (C 00. 72F eo.28) 79Smi2Z r2B7?S 

39 Sfflfi&WOl^fcCH (4X4X4mm) © Z WttKM 

[024] (C 00. 72F eo.28) 77Smi2Z r2Bg^ 
5IBS©AJl/2>65H (lX2X4mm) ©Zftofrpjtm 

WfeBttp bx&te bfc b - H;i^->^£^rEn?*-&. 

[02 5] (C 00. 72F eo.28) 79Smi2Z r2B7^: 
&IB&<DJVUt7tiSft (lX2X4mm) ©ZffefrS]^ 

[02 6] (Coi-fFef) 86-ySmi2Nb2B y (y 

=5, 7) &&!Bj£©imw<z)fimb (i 1.5) , ms 

40 mt (I r) , ^mt] (iHc) ©Feig^ (f) ©ft; 

[02 7] (C 00. 72F eo.28) 88-x-ySmi 2 Nb x 
By (y=5, 7) ^SiH^C^iSWI^ODJBfb 

(11.5) , js&wk (i r) , isaaaj o ho ©n 

(x) ©^'t4^T0T?ab-5o 
[02 8] (C 00. 72F eo.28) 98-x- y Sm y Nb2B 

x (y=8, 10, 12) fczisjmmmmawk 

(1 1.5) , fflBSMt (I r) , GmJj ( i He) ©B 

iiffis (x) ©fiSa?ttsasrrBn?»s. 

5? [02 9] (Coo.72Feo.28) 98-x-ySmyZ T2B 


(17) 


#H§2 000-3808 
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x (y=8, io, i2, i4) tsLZ>m$<Dmmm<D 
wt (i 1.5) , mmt a o , m&ti ohc) 

WBii^ (x) ©#t#14£^-t0T*&£ o 
[03 0] (Coo.72Feo.28) 79Nb2Smi2B7fe 

•So 

[03 1] (CO0.72F eo.28) 8lNb2Smi2B5, 
(Coo.72Feo.28) 79Nb2Smi2B7S:^ (Coo. 72 

F eo.28) 80Nb2Smi3B5J&:Siilfifc®Sl?&flHff©DS 

Cftli^^-rEIT**^)„ 

[032] (C 00. 72F eo.28) 8iNb2Smi2B5S: 
Zf (C 00. 72F eo.28) 79Nb2SnU2B7Sk<5fflJSS©ff 
^H^fCD^^fb (Ir), fmVL (Ir/Is) ROT 

(iHc) <mBmmmm&7g$min>z>. 

[033] (C 00. 72F eo.28) 8lNb2Smi2B5& 
TS (C 00. 72F eo.28) 79Nb2Sini2B7^-§>&S;CO^ 

-mm<m&mm. (b-wi^-j) s^-ng-e**. 

[03 4] (C 00. 72F eo.28) 98-y-tNb2SmyB 
t «BU y=H-161fSK. t = 3~9JBB !1 ?g) 

&sia«©»fi»^<Dfi^ (iHc) mfmgmt 

(I r) 2r^-T0Tc5^„ 

[03 5] (C 00. 72F eo.28) 98- y -tNb2Sm y B 
t (fib, y=ll~16JgT% < t = 3~9JM"?%) 

te&%m<Dmmm(Dm*:wm3i*)\s¥-m c (bh) 

max) S^rETeS*. 
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[036] (Coo. 72F eo.28) 79Nb2Smi2B7& 

%m$cDBmm<Dmmmi L mm (tem) 

[037] m 3 6 fd&tf £fe B B *ffi 1 ©«Ti»!g#r© 

[038] El 3 6 t'^t^llfffS 2 0>«^»|gl£r© 

[039] 036 fc43tt5#HiK*B 3 ©«»/r© 

^ [04 0] (Coo.72F eo.28) 8lSmi2Nb2B5, 
(C 00. 72F eo.28) 79Smi2Nb2B75:tf (Coo. 72 
F eo.28) 80Smi3Nb2B5^'5fflJ5£©4X4X4mm 

nttittwvwmwmmi: (ir), 

(Ir/Ii.5) 2K*0Sffltt7 (iHc) ©Nb«BaK£p 
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